ABSTRACT
Introduction
Entrapment of the medial heel region nerves is often mentioned as a possible cause of heel pain. Knowledge of the innervation of medial heel region is not only important for diagnosis of heel pain but also for tarsal tunnel syndrome, soft tissue and bony ankle injury and secondary heel pain due to neuroma. Knowledge of fine anatomy of calcaneal nerve is necessary to ensure safe surgical intervention in medial heel region such as heel spur fracture, calcaneal stress fracture, plantar fasciitis and bursitis. Also decompression of tarsal tunnel can restore sensation to diabetic feet. Since the entrapment of medial heel region nerve is often mentioned as a possible cause of heel pain, surgical compression of calcaneal nerve is used to treat recalcitrant heel pain. [1] This nerve most often innervates the skin of the posteromedial arch, where it is at risk for injury during calcaneal spur removal or plantar fasciotomy. Knowledge of the variations in location of the medial calcaneal nerves may prevent neuroma formation during surgery and provide insight into the variability of heel symptoms associated with tarsal tunnel syndrome. [2] We have taken this topic for study as very little work has been done on this topic in North Indian cadavers.
Materials and methods
The material for the present study comprised of 60 lower extremities belonging to 30 (well embalmed) adult human cadavers of known sex obtained from the Department of Anatomy, Government Medical College, Amritsar. The cadavers were serialized from 1 to 30 with suffix 'M' for male or 'F' for female and 'R' for right or 'L' for left. The tibial nerve and its branches were exposed as per the dissection steps provided by Cunningham's Manual of Practical Anatomy. [3] Vertical incision was made on the back of leg extending from lower angle of popliteal fossa to the heel and a transverse incision was made through the skin on distal part of heel. The incision was carried along the borders of foot. Skin and superficial fascia were stripped upward from back of leg and the terminal part of sural nerve was traced till tip of little toe. Small medial calcaneal nerves were found as skin was removed from medial side of heel. The origin and possible multiplicity of calcaneal nerves was also noted.
Results
The first branch from the tibial nerve at the ankle is medial calcaneal nerve, which has numerous anatomic variations. [4] It provides sensory innervations to most of the heel pad and to superficial tissue overlying inferior aspect of calcaneous. [1] In the present study, the number of medial calcaneal nerve is highly variable (Table: An interesting variation was found in one instance. One heel was found to be innervated by 5 medial calcaneal nerves. Such a variation is not found in available literature. (Fig. 2 ) Origin of the medial calcaneal nerve was highly variable. There were total 121 medial calcaneal nerves found in the present study. MCN originated from tibial nerve in 57 instances (47.10%), from bifurcation of tibial nerve in 30 (24.79%) (Fig. 1) , from lateral plantar nerve in 32 (26.44%) and from medial plantar nerve in 2 instances (1.65%) (Fig. 3 , Table: 2) 
Discussion
The medial calcaneal nerve has not been greatly studied and none of its branches have been accurately described. [5] Park and Del [6] described 1 principal trunk for medial calcaneal nerve in 71% and 2 trunks in 29% limbs.
Louisia and Masquelet [5] demonstrated that 64% of feet that had surgery to decompress tarsal tunnel would have more than 1 origin for medial calcaneal nerve. (Table: 3) In the present study, the result is in near perfect consonance with previous studies. Didia [8] studied 16 cadavers and found that medial calcaneal nerve arose from tibial nerve in 62.5%, from bifurcation of tibial nerve in 18.75% and from lateral plantar nerve in 18.75%. He reported the same variability concerning point of emergence of medial calcaneal nerve and same constancy concerning distribution of branches to skin of medial and plantar aspects of heel.
Park and Del [6] studied 14 feet and found that medial calcaneal nerve arose from tibial nerve in 58%, from division of tibial nerve in 21% and from lateral plantar nerve in 21% limbs. He confirmed that there was a constant distribution of the terminal branches of the medial calcaneal nerve and that this distribution was superficial. This allows specific electrophysiological study of the medial calcaneal nerve. Govsa [1] found that the medial calcaneal nerve originated from the tibial nerve in 11 out of 50; from the lateral plantar nerve and tibial nerve in 9 out of 50; from tibial nerve and medial plantar nerve in 6 out of 50; from lateral plantar nerve in 7 out of 50 and from tibial nerve, medial plantar and lateral plantar nerve in 6 out of 50 limbs.
Origin of the medial calcaneal nerve was highly variable. There were total 121 medial calcaneal nerves found in the present study. MCN originated from tibial nerve in 57 instances (47.10%), from bifurcation of tibial nerve in 30 (24.79%), from lateral plantar nerve in 32 (26.44%) and from medial plantar nerve in 2 instances (1.65%). (Table: 4) If the medial calcaneal nerve is entrapped in tarsal tunnel, the symptoms are localized to heel. These symptoms are classically aggravated by a variety of activities such as prolonged standing or walking and are relieved by rest and removal of shoes. In 35% to 40% of cases of tarsal tunnel syndrome, the calcaneal nerve is spared because it branches proximal to tarsal tunnel and runs superficial to flexor retinaculum, innervating sensation to heel. Isolated calcaneal neuropathy is rare. [4] [1] According to Ahuja and Thapa, [9] patients having Plantar Fascitis responded to treatment with MCN block at its origin. Cases of relapse respond to MCN block at its origin followed with Pulsed Radio Frequency (PRF). The case still having persistence of mild pain on follow up could be due to additional MCN nerves in the heel which were spared during block placement.
Conclusion
The medial calcaneal nerve has not been greatly studied and none of its branches have been accurately described. In our dissections, the rate of occurrence of medial calcaneal nerve in medial heel was 100%. In the present study, the result is in near perfect consonance with previous studies. One heel was found to be innervated by 5 medial calcaneal nerves. Such a variation is not found in available literature. In present study medial calcaneal nerve arose mostly from tibial nerve which is comparable to previous studies.
